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The growing town of Windy Gap is located along a river that supports strong populations of
salmon. This river has two dams on the river to generate power. One is several miles downstream
and one is several miles upstream. Neighboring towns are requiring more power due to their
recent growth in size and population. Therefore, it has become clear that more power is needed
for the towns in that region, and it has been decided that it would make the most sense to locate a
new power source near Windy Gap.

The residents of Windy Gap do not want a dam built on the river near their town. Even though
they know the other two dams have fish ladders that have successfully allowed many salmon to
pass through the dams unharmed, they are concerned that an additional set of ladders would
begin to place too much stress on the fish, and it could affect their survival. They are also
concerned because it will greatly affect the characteristics of the river. The proposed site of the
dam is where wind surfers use the river, and it is a big business in Windy Gap. Business owners
fear the dam could hurt the wind surfing industry. Finally, the people of Windy Gap value the
beauty of their city and claim a big dam would be an eyesore in their community.
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Experiment 11

One suggestion is that instead of a building a dam, a wind farm could be constructed that would
be host to several wind turbines. This would not affect the river and could be designed so that it
does not impact the beauty of the surrounding area. The challenge, however, is that wind turbines
generate less power than dams do. Supporters are hoping that engineers can design turbines that
could provide enough power to their region.

In this project, you will construct a small wind turbine that maximizes energy output. You will
use your experience with various blade variables, such as blade size, shape, material, quantity,
and mass, to design and build the best possible turbine. The goal is to design a set of blades for a
turbine that generate as much power as possible. During the project, you will work with your
group to design, test, and then optimize your wind turbine blades.

DESIGN REQUIREMENTS AND CONSTRAINTS

« Blade length: no longer than 20 cm

o Number of blades: maximum of four blades
o Turbine: KidWind MINI Wind Turbine

« Fan setting: High

o Resistor value: 39 ohms

« Power output: at least 25 mW

TEAM NAME

Select a name for your team. Y ou will need this for comparing data with your classmates.

Our team name is

INITIAL PLAN

Describe your group’s plan. Include the number of blades, length of blades, and any other
important information.
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REVISION

Test your blade set and come up with a plan to revise your blade set to maximize power output.
Describe any revisions your group made.

TRIAL RESULTS
Trial 1
Blade material Number of Blade length Blade pitch
blades (cm) )
Mean potential difference Mean current Mean power
V) (mA) (mW)
Trial 2
Blade material Number of Blade length Blade pitch
blades (cm) (*)
Mean potential difference Mean current Mean power
V) (MA) (mW)
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FINAL RESULTS

Your Final Blades

Blade material Number of Blade length Blade pitch
blades (cm) ®)
Mean potential difference Mean current Mean power
V) (mA) (mW)
Class Results
Team name Blade material Number of Blade Blade pitch Mean power
blades length (cm) ) (mW)
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Vernier Lab Safety
Instructions Disclaimer

THIS IS AN EVALUATION COPY OF THE VERNIER STUDENT LAB.

This copy does not include:
« Safety information
« Essential instructor background information
« Directions for preparing solutions
o Important tips for successfully doing these labs
The complete Investigating Wind Energy lab manual includes 11 labs and essential

teacher information. The full lab book is available for purchase at:
www.vernier.com/elb-wind

Vvernier

MEASURE. ANALYZE. LEARN.™

Vernier Software & Technology
13979 SW Millikan Way « Beaverton, OR 97005-2886
TollFree (888) 837-6437 « (503) 277-2299 « FAX (503) 277-2440

info@vernier.com « www.vernier.com
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